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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain the method for 
multi-path search able to be RAKE synthesis (in-phase 
synthesis) with respect to plural paths in following to 
a fluctuation of a delay profile of a code division 
multiple access system (CDMA) signal. 

SOLUTION: A search finger is used to detect reception 
signal levels at all tip phases (S1). Through the 
detection of a mean reception signal level in the 
initial search, a path subjected to be RAKE synthesis is 
selected by a RAKE synthesis path selection means (S2). 
In regard to the selected path, a tracking finger is 
sued to detect correlation of the selected path. After 
integration and damping, demodulation is conducted for 
each path and RAKE synthesis is executed. Each trackihg 
finger has a tracking function independently of each 
path. When paths are in duplicate, the selected path is 
allocated again based on ranking information of the 
reception signal level as to a tracking finger (84). 
Based on phase update information of spread code 
replica of each tracking finger, a phase of the spread 
code replica of each path subject to RAKE synthesis is 
managed in real time. 
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lWm\ CDMA'fi-8-Ojljffi7'i3 7rW/V'»S»l-*f 

{;i*5{t5S««-8-V'</i'SrtfeWi-5 (SI) o ^©^Offl 

(Of— ^{c*3(t5¥*&S«ft-^V/-</w^^tm:i<};!5> RA 
K E-g-m^-?;^^«l#IS-CR AK E'^^-T'^t-'^^ Sr^*^ 

-rs (S2) o r<©M*^Lfc^^;^tz:oVN-c> b95'='fv 

;x.^lc^|SS^^fV^RAKE'g-^i-S„ #h7S'^>'^- 
m^-'<P^<Dn^y>^X^n^ (S4) » =g-b9 5'=^>':5^ 

RAKE'&-^©#/'«^©tt:«l:iRF-§-w:^y *®<a«sry T 
;Vir^M.'<^mn-r^ (S4) . 



4i 



9 

s 
i 

I 

& 

I I 
t* n 

a 4ti 



n 



ii 
r< 

IS 

I 41 
n ^ 

£* 

m ITS 
m 



V l^ V ih A 3 
"7^7 f\ ^ f\ ^ V S 



i« I 

w e tv 

gn 4il At 

s s - 

foe 

^5 « ^ 

A U A 

i 

B i 

_ A 3& A 

44- *! * 

A A - 

V l^ V ih 

f\ ^ fN ^ 
Ml 



g 



IS 

An 

15 



I 



09 

H 



« 

>r ^ 
e 

^ A 

19 ;x 
H I 
U H 

^ ^ 

A 

V E 

» 
• t« 

t$ 




1 

ltt*« 1 1 C DM Affi#<o-^>'v^^'«^ • 

J •? ^ -C Sr^T 5 i t Sr#^ t i- 5 C DM A-^/V5^/-«;^ 
[M*iS2l CDMAffi#=lrS^I-rSfc«>©Sei-43 

RAKE-a-fiK-'-'^ • 1^-^3iia*!:*5V>T, €-^-«>^<D§W 
«IIESftffi-§-^"^>'l'^*»-- -te^»»i:iRAKE-g-^ 

AKE-^^^-?>^®*i:fi:^?-^v7-y*«itfflSrWai.r. -a- 
/V^Si:&*-rSit^#^i:i"SCDMA<t-i-g«^ 30 

Co 

3 1 ft*« 2 IE«© C DMAft-§^«^11l- 
*9IEl4:fi:^-^v7'y i3%±m>h(Oim.n^^-:^V * 

40 




2 

h ^*-r 5 r t t -rs c DMA«#s«^e. 

lSt*3S4l W*3fi2X»13lB«©CDMA«#S:ft 

itiis4fcfi:??F^>/7'y *5i^isa*«>it«??*V'7'y 

-^lc*fLr«ffiSr-^^5tfc««f#l^7'y . 

^^y^ist. 

i t ^mwit-r^ c DMA^i-^s«3i 

[»*^5l ft*^2~4V^-f^^:^>|E«<^CDMA'fS 

i: -f- S C DM A«-^«^e<, 
[000 ll 

.imm(om-r^^m^mi ^^^^ b/vtfctsctr 

fflv^fc^!f-f^f|J#7D«iK;&S; (cdma) coSfttcii-f- 
(cisit s c DMA^S'tlti^Hi'S. 

[0 0 0 21 

lfS§5l5®fttlfl DS — CDMA (Direct Sequence - Cod 
e Division Multiple Access : a:^te«i:-??-g-:»-S'J#7C 

« ib o # ;SS S emjlM^K :45^^<C S 

T»vh^o DS-CDMAiiffitcisv^rn. If^f*— 
(iw y — ^tftSri-So DS-CDMA^cj3v^-c^*. r 

5,I.|S(34g) iC^UTJi. RAKE-a-^Rl!:^5^-^''^- 




3 

[000 3] Li^L, ttlit® J; 5 tc^iij^ttSWfi^tc^ 
[0004] 

[5iM*s»«(iu<t5 t-f-smsi ^^mm. -t/w^Ds 

- C DM Aiiift {C*5V ■'T SMT'ia r /vcD^Ki- S 

tieiRF'tt<?5^»^<C. ia5«*®RAKE-a-^-'-«Xilr51S^-r^ 
■^/v^-'-i:^ ' "9-—^ ' h9 s'^>'^:>&teXt/CDMAfi 

[0 0 0 51 

fete, n^miiBm(D^mti. cdma«-§-©-v/v^^n- 

t+iillfettiSr^fV\ RAKE-a-j^^-*^ • 1^-^$6la^-*5 
v-^/vitm^. — ;£^»!fttcRAKE'g-^/^:^SrjlS^ 
*{affi3S*fW«trA;^i:L-C. RAKE-a-^S^^^^^tetfc 

[0 0 0 61 ^*«2|E«©5S§^tt, CDMA«#Sr§: 

;^<oS'ft^-f ? i^:J'(cjc&tfc'&ffi»ftiiaiii;t5:i^7°y 

drV^ • 7^ RAKE-g-^/-^^ • 1^— 5^^IS{- 

AKE-g-^>'^J^Srm-f-5 1 1 tt-. WIE«-^<^©WI8 

*^IWl,T#^tv;fcttf(^?-^v--7'y ;*^+i3Effffl#SrA;^ 
tbr. RAKE-a-fig^-?;^(0ia:ft^^-§-V'7'y *^4eSr«^ 

[0 0 0 71 »^53|B«<05IMf*. ft*^2|E®(DC 

DMA^t-^s«^»^;l*5v^T. timh7'y^>^ • 7^ 
ftriEtt:»ci^-§-w7'y*l8^«§!a*5>«>ltf:mi^-9-i^ 

i^-^ i^:/ y * ©^tUf # ^ A;^ t b T . ^ (Dgftft 

h Lfctttfci^-f-VT'y ;i&«r^i-5*tiS:«f-§-w:?'y 
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10 ^y *^ffis^sr;^mi-s*J:«^-^^:^y *<a:*iBS^«i 

[0 0 0 81 |&^«4|E«<Z)5l?^t*. »*«23lt*3IE 

«<DCDMAm-§-Sm3gWC*5V^Ts SfllHiJ— ^ • 7W 

^;«ftt. stiiai£«i??*w:^y*5l^lsm;^©tt«c^-§-»^ 
yy *«#(c*fLTaijffiSr#;^?.*i:tfc??-8-v7'y :<7jl3i 

[0 0 0 91 M^:S5|S«<©56egj*. t»*«2~4V^-r 
tLd^ia«cDCDMAm-^'fi^e(-:}3V^T. ftllBitftW 

[0 0 1 01 Ji|E(D«|/£^^SrfflV^5r ttci ^ti 
[0 0 1 11 

[»M©*Jfe®mffil @ 1 {j:*?&ig<z>N'/v^^-«;^ • f— 
^;^^C^^:*3{■J•5•»^-^ • T/W:^ y XASr^-To HI 2 {c* 

[0 0 121 El. S2Sr^V^T, il®7'o 7 r ^'V'^ 

lC*rb-Cil^#tt<DA»^<C> i«!»S®RAKE^fig^-?;:^ 

So 

[0 0 1 31 1^— y^i^-iJX. aST'p^r 

•rs (SI) o ^M-i. ^^y^m^m^meK^mm^ 
v"</KDifefflSr=fTV\ f-— '^^sffl<o^^s'7•^^cffi^c*5^■^• 
50 Sfc*. 5F*&©S««#^''<>'^Sr*«>5{^:», KyT'^ 




5 

to 0 1 4] ::(O^D^<Di^— ^i-*3itS^i^S:Wffl-^v^ 

^^■r^^^-^^'Srmm'^ (S2) » ^<om^\^ft^<^ 

:^©h73'=¥>':J'- :7^-i^;i5ft-ov>T. S'ftW-?-^"^''^ 
(0^l^^> ^<««SrSJ!i31S^/^;^ <0 W#J ») ^ -C SrfT 5 
(S4) c Sm*t«V7'y*^^^ffiSrSfc> RAKE 

[0 0 15] h9 5/df>';J^ • 7^ ttsitc 

*<0'ffctiSryT/v^'f-2^-e*tat-s (S4) « 

too 1 61 «ISC>1^-^- 7^ V;<f(*. RAKE-a-^ 

ur— ^NFlS^»i-^RAKE-g-^-'-<;^*SlRb> *l-^S"t- 

;(/<DV-7'y (S3) , 

too 1 71 r<DEll<?3li)f^l*> 3IBgOW#t«>*l"*SSr 

^3v^T> (a) ^mm^^mvxisy> ^ it^y^-^ 
m-^<o^^K-^^^j'^^^^-^^^^o (c) 

i^:/^?'bTV^5#^^*brv^5o D L L (Delay Lock 
Loop) -eb?3'^i^^'&^T5. (d) fia^^ho^/VdJ 

^S^*bTV^S„ (e) f— f^- 7^V;<f;i5^«W 

1 0 0 1 8 1 • v;*^^:, • 

. 7^ :^:*^*sraC'|S£;St::i^j:ofcl&^. rake-^^/-^;^ 
abt:v^•5©-e. h7 s'=¥V:/- 7'^>':^fco^^^i:f— 




6 

to 0 1 91 

1 0 0 2 0 1 1 0 0 ii^mA:fommm^-i>^Ati ^nsc 

^^-cfc-5c 2 0 0i*b7?'=¥>'^- 7^->-;«/-e. b^?/ 
:¥Vi5^i:iJftte«i:^=fT5o 3 0 0 • 7^ :/;«f-e. 

#fiffitc*5»t v^'<>'^Srtfetii-r5o 4 0 2«: 
RAKE-g-^iSi^^^jlWa-e. iJ— ^ • 7^ V:*/3 0 0^^ 

-effiSr^J^.U-CV-'-So 4 0 3 tt^^-Y n M^^^MJSS* 

^i\,tz.m^^mmm^-r^c 404 ^ffiStw-i-u'T'y * 

5S;^l§-C. h^ix^Vi/- 7W V;«f20 0-^f— ^^-T-^f 
i/;tf3 0 otc^ru-c. 'Kffli-5#S^^*/Hc*fi-stt 

;«f 2 0 0 -^f— ^7 ^ >':^f 3 0 0 r (OiStfe^-^V-T" 
y *^glf^*5lMbt'atffibTV^So 4 0 5«RAKE 

a 100211 201, 202, 2 0 3JtT^3 01{*^» 

wM-m^^y-y")) -fj t^'^m'^h-%:m.%^xmm.m 

SrtT5<, 2 0 4. 2 0 5. 2 0 7^lt^3 0 2«a5> • ^ 
V-ri^miiS-e. -^^Ma^^bTV^?), 2 0 8, 2 0 9X 
tJfS 0 3 tt«i|il2*lHlB&-e|ilJ&Mi|'I2»«IJSUTft-§-V 

10 0 2 21 ±ia<Diii/i«^®iH]K«^<^if)f^sr^K-r 
5„ • -7^ 3 0 0<0:^^5'7'fi::ffl«>S:ffiV'^ 

/Wi^Wlt^^St-^ RAKE'g-JSE/'?^^S*^SB4 0 2-eS 
[00 2 31 mm^^h LTtt. ajEtfeiSs 

«tfe^^S:^To-CV^5 (4 0 3) . 
100241 h^tf^^V^^ • 7^>':«f2 0 OT? 

10 ■(a:ffi{iP«bfc*i:«^-8-v:/y*«tffi(-*fl'-^±A^ffl 
WiXP' M.fcW7'y;&!^-^i:t?ffili«im (2 0 1. 20 
2) ^=fTV\ SS^)^«<5^>7'lHlBS2 0 4Jtt)52 0 5-C-S 
l«Mfll^)-b. ^tI2»<^IJSU-C (2 0 8, 2 0 9) , 7* 

+ A'e*B^/7M^fctt«i»-8-i^7'y*t. -Lm&'^y 

H.fcia:»faF-§-V'P^y*t-^> ^i|S2*W;ftSrSv^JC3S» 
mT^AB^ (2 10) LT. «;«cW-i-w7'y*<^^?':^ 

>^mwm^^/^-:^ • y-if^^ 211 -e^s&'fisu. - 
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[0 0 2 5] rco^ffiM^1f$ft«rRAKE^^/^;^51*^ 
«{$4 0 2(^A;^lU RAKE^^^<;^3l*^gB4 0 2-e 

Ofi«&ESCo *fc> RAKE>g'^^'^^3S^§P4 0 2 

f^, RAKE'g^^^^ToTv^^#/^>^^c^•r6tet^c^?-^ 

p:7r-r/v^»{-. -^jg»!»lcRAKE^^^^^SrH 
[0 0 2 6] ^fclc. RAKE^^/^;^3l^gP4 0 2 

[0 0 2 7] :^mmmx*\t.. mmf-^^M^i^t^\^x 

(4 0 1) o-c. imw^^^^^^^^ ^ hMM^Wi<oM 
v^'r/^^^^;^m-^{-*^l-'r^>^ RAKE^iKSrtT^::^ 

[0 0 2 8] 

^;::*5V^x^i. #RAKE'g'^^-^:^ft-©'l-^b't:3S5iJcS 
V^T§^t^I-g-^"</^tfetii^^TV\ rake^^/-?;?^*::® 
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20 



[0 0 2 9] 4fc. :/n:7r-</^'<^3l®^raJ-JSCTl4: 

ICJ:^. ^^(C:l»®<D-^/V^>'^^i-*M-'Ct>RAKE 
[El®<01ffi#?i^lft5^l 

[gi2] ^sie^c^-^/v^^^^^ 
1 0 0 A;^«S^ 

2 0 2, 2 0 3 

2 0 7 ^^9^ • ^i/:/lHlSS 



2 0 0 
2 0 1, 
2 0 4, 

2 0 8, 

3 0 0 
3 0 1 
3 0 2 

3 0 3 

4 0 1 
4 0 2 
4 0 3 
4 0 5 



2 0 5, 
2 0 9 

RAKE'a'^/^;^51S^gI5 
RAKE^J5iKiaB& 



[11121 
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